Objective: Cardiovascular disease (CVD) is currently the leading cause of morbidity and mortality in patients with end-stage renal disease (ESRD). The aim of this study was to examine carotid artery intima-media thickness (CIMT) and valvular calcification in asymptomatic hemodialysis (HD) patients, to compare them with healthy subjects, and to identify risk factors associated with atherosclerosis.
Introduction
Chronic kidney disease (CKD) is diagnosed when there is evidence of kidney damage and /or reduced kidney function for more than 3 months [1] . Renal replacement therapies (RRT) such as dialysis or renal transplantation are necessary to maintain the survival of patients with chronic renal failure (CRF) when the creatinine clearance falls below 10 ml /min. CKD is a global health burden estimated to affect about 10% of the adult population [2] [3] [4] [5] .
Despite the advances in dialysis technology, the risk of mortality in dialysis patients is about 10 times higher than in the general population [6] [7] . Cardiovascular diseases (CVD) are the most important cause of mortality and morbidity in hemodialysis patients and account for about half of all deaths [6] [7] . In patients with end-stage renal disease (ESRD), the risk of developing cardiovascular events is 3.5-to 50-fold greater than in the normal population [8] [9] . The development of CVD in chronic renal failure is a complex mechanism, but one of the most important causes is atherosclerosis and valvular dysfunctions. ESRD is associated with hyperphosphatemia, hypocalcemia, and secondary hyperparathyroidism, which can lead to osteopenia and progressive vascular calcifications [10] [11] [12] .
Patients with end ESRD have long been observed to have early vascular and valvular calcification [13] [14] [15] [16] and to be an important predictor of calcium-phosphorus metabolism at the rate of aortic valve disease progression in hemodialysis patients [17] [18] [19] . In cohort studies, valve calcifications have been shown to be associated with increased cardiovascular mortality and morbidity and poor prognosis in dialysis patients. The aim of our study was to evaluate echocardiography of valve calcifications causing CIMT and valve dysfunction in patients undergoing HD therapy. And to investigate their association with mineral balance impairments such as Ca, P, PTH except for classical risk factors.
Methods
In this prospective study, patients who underwent hemodialysis for at least three months, who were followed-up with CRF in our hospital between February 2018 and June 2018 were included in the study. We excluded the following patients from the study: known coronary artery disease, atrial fibrillation, congestive heart failure, a left ventricular ejection fraction (LVEF) of <%50, pericardial disease, chronic pulmonary disease, or pulmonary Arch Nephrol Urol 2019; 2 (2): 052-061 DOI: 10.26502/anu.2644-2833009
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hypertension (pulmonary arterial systolic pressure of >50 mmHg; patients with prosthetic valve, patients followed for malignancy. After the exclusion criteria, 49 patients who regularly received HD therapy for three days a week were included in the study. The control group consisted of 48 age and sex-matched healthy subjects. The medical history and physical examination findings of all patients were obtained and recorded. Age, gender, duration of illness, treatment received (acetylsalicylic acid, insulin, renin-angiotensin-aldosterone inhibitors, calcium channel blockers and beta blockers) were questioned. The body size of the patients, pre and post-dialysis body weight, HD duration and fluid withdrawal were calculated. Routine haematological and biochemical parameters of the patients and the control group were measured. Local ethics committee approval for the study was obtained. After the patients read and signed the informed consent form, they were included to study.
Echocardiographic examination
Echocardiographic data sets were obtained by using an EPIQ 7 echocardiography device (Philips, Amsterdam, directions. The mean CIMT value was derived from the measurements made in the aforementioned locations of both carotid arteries. CIMT measurements were always performed in plaque-free arterial segments.
Laboratory measurements
After 12 hours of fasting, blood samples were obtained from the antecubital vein. Complete blood counts were analyzed in our hospital laboratory. The venous blood sample obtained for biochemical examinations was centrifuged at 3000 rpm. They were held at -80°C until the time of analysis. Biochemical analyses were performed on the Abbott Ci-8200 (Illinois, USA) device and full blood counts were performed on the Sysmex XN-1000 (Tokyo, Japan). Archives of Nephrology and Urology 55
Statistical analysis
For the analysis of the data, the package program SPSS 18.0 (Statistical Package for Social Sciences-SPSS, Inc.
Chicago, Illinois, USA) was used. Categorical variables were expressed as a percentage, while numerical variables were expressed as arithmetic mean ± standard deviation (SD). One-Sample Kolmogorov-Smirnov test was used to evaluate the normal distribution of numerical variables. The linear relationship between the parameters with normal distribution was assessed using the Pearson correlation test. Spearman correlation test was used among those who did not have a normal distribution. Student's t-test was used for the parameters with normal distribution to assess differences between the groups. Mann Whitney U test was used for those with no normal distribution. In the case of p <0.05, the results were considered statistically significant.
Results
Forty-eight consecutive healthy subjects (control group) who applied to the outpatient clinics of Cardiology and Internal Medicine and 49 dialysis patients (dialysis group) who were receiving treatment in the hemodialysis unit and who met the study criteria were compared and analyzed in this study. Data are presented as mean ± standard deviation or n (%); HD-Hemodialysis Patients with chronic renal failure aetiology; (28%) had hypertensive nephropathy, five (9.2%) had glomerulonephritis, two (3.6%) had obstructive nephropathy and 15 (28%) patients had no known aetiology.
Subsequently, the valve calcifications in the dialysis group were distinguished only as aortic, mitral and both aortic and mitral calcifications according to the valve that was held. Eleven patients with only aortic calcification, 9 with mitral calcification, and 6 with aortic and mitral calcification were seen after this distinction. We compared the n-number of persons; F-female; M-male Table 2 : Presence of valve calcification in hemodialysis and control groups.
In the CIMT evaluation, the dialysis group had a mean of 0.86 ± 0.16 cm, and the control group had a mean of 0.61 ± 0.11 cm. This difference was statistically significant (p <0.001). There was also a significant difference between the LVEDD, LVESD, LVEF and wall thicknesses of the groups. The comparison of CIMT values and echocardiographic measurements between hemodialysis patients and control groups is shown in Table 3 . Serum PTH levels were 578. 21 ± 453. 45 pg/ml in dialysis patients and 36 ± 5.72 pg/ml in the control group. The patient group was statistically significantly higher (p <0.001). Corrected Ca and phosphorus product was found to be significantly higher in the dialysis group (53.92 ± 11.59 mg2 / dl2, 33.62 ± 4.17 m2 / dl2, respectively). As expected, urea and creatinine values were higher in the HD group than in the control group. The laboratory findings are shown in Table 4 . 
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Discussion
Chronic renal failure is a common public health problem with significant morbidity and mortality. CRF is defined as the continuation of structural and/or functional abnormalities of the kidney for 3 months. More than two million people around the world are receiving dialysis therapy or kidney transplantation to survive. This number is thought to represent only 10% of people in need of treatment [22] . The most important morbidity and mortality of chronic renal failure are cardiovascular diseases. Dialysis patients are at increased risk for cardiovascular disease when compared to similar age and community [23] . The risk of high cardiovascular events in Chronic Kidney Disease (CKD) cannot be explained solely by traditional risk factors. In these patients, vascular damage occurs due to classical risk factors as well as disease-specific impaired mineral balance (Ca, P, PTH, D vitamin abnormalities).
Arterial stiffness due to vascular and visceral calcification due to Ca-P metabolism disorders, atherosclerosis, abnormal bone turnover or direct toxicity of PTH initiates cardiovascular events [24] . Vascular calcification is a common pathology in diseases such as CKD, DM, HT and atherosclerosis with endothelial damage. Coronary artery calcification is associated with clinical manifestations of CVD; such as coronary atherosclerosis, unstable plaque and myocardial infarction [25] . Vascular calcification mechanisms are an active process. Effective mechanisms in this process include; vascular smooth muscle cells differentiate into osteoblast-like cells and initiate mineralization, abnormal bone turnover, secondary hyperparathyroidism, or increased Ca-P production through excessive calcium uptake [26] . Increased serum Ca-P product and hyperphosphatemia in patients with chronic renal failure are important contributors to the increased incidence of arterial calcification and cardiovascular events.
Hyperphosphatemia increases serum PTH and bone loss by accelerating the progression of secondary hyperparathyroidism. High PTH stimulates increases in intracellular calcium and abnormal lipid metabolism that cause soft tissue calcifications. Bone losses induced by phosphate and PTH also increase Ca-P products [27] .
Recently, it has become possible to detect subclinical atherosclerotic lesions by echocardiography of CIMT.
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Previous cross-over studies in different populations have shown that CIMT is associated with cardiovascular event prevalence and risk factors [28] [29] . In addition, some studies have shown that CIMT as a marker of atherosclerosis in hemodialysis patients is significantly thicker than age-matched healthy subjects [30] [31] .
Aortic valve calcification (AVC) or mitral annulus calcification (MAC) is thought to be a chronic but noninflammatory degenerative process predominantly in elderly patients [32] . The most important factor predisposing to cardiac valve calcification, which is highly prevalent in dialysis patients, is hyperparathyroidism, which causes conditions such as hyperphosphatemia, hypercalcemia, increased Ca-P product [33] . [34] [35] . In cohort studies, aortic valve and mitral annulus calcification are associated with increased cardiovascular mortality and morbidity, while vascular or valve calcification is a poor prognostic indicator in dialysis patients [36] . In this study, CIMT and valve calcifications correlating with the risk of cardiovascular disease in dialysis patients were compared with healthy subjects. We also compared the relation with PTH and Ca × P levels. Elevated CIMT values and valvular calcifications associated with atherosclerosis in HD patients showed a positive correlation with serum calcium-phosphorus products and PTH value.
In conclusion, in this study, it was shown that CIMT of patients with chronic HD was thicker than the normal population. In addition, it is seen that valve calcification, which is another cardiovascular risk indicator, is more than a healthy group. This may be due to PTH elevated by uremic conditions in addition to classical risk factors in HD patients. This contributes to increasing the frequency of CIMT increase and valve calcificationLarge-scale randomized prospective studies are required to determine the clinical importance of these findings.
Limitations
The main limitation of our study is the relatively low number of patients. Patients with coronary artery disease (CAD) confirmed by coronary angiography without study were excluded. However, the study population had CAD equivalents such as CKD and diabetes mellitus. In these patients, the absence of CAD was not confirmed by coronary angiography. In addition, neurohormonal profile, inflammation and oxidative stress levels that may affect the development of atherosclerosis have not been evaluated. Another limitation is that it is an observational and cross-sectional study so the results may not be adaptable to the general population.
